Insulin-like growth factors induce apoptosis as well as proliferation in LIM 1215 colon cancer cells.
The insulin-like growth factor (IGF) system plays an important role in cell proliferation and survival. However, more recently, a small number of studies have shown that IGFs induce apoptosis in some cells. Our initial studies showed this occurred in LIM 1215 colon cancer cells but not RD rhabdomyosarcoma cells. IGFs induced both proliferation and apoptosis in LIM 1215 cells, and the induction of apoptosis was dose-dependent. [R54, R55]IGF-II, which binds to the IGF-I receptor with normal affinity but does not bind to the IGF-II receptor, induced apoptosis to the same extent as IGF-II, whereas [L27]IGF-II, which binds to the IGF-I receptor with 1000-fold reduced affinity, had no effect on apoptosis. These results suggest that the IGF-I receptor is involved in induction of apoptosis. Western blot analyses demonstrated that Akt and Erk1/2 were constitutively activated in RD cells. In contrast, phosphorylation of Akt and Erk1/2 were transient and basal expression of Akt protein was lower in LIM 1215 cells. Analysis of apoptosis-related proteins showed that IGFs decreased pro-caspase-3 levels and increased expression of pro-apoptotic Bad in LIM 1215 cells. IGFs co-activate proliferative and apoptotic pathways in LIM 1215 cells, which may contribute to increased cell turnover. Since high turnover correlates with poor prognosis in colorectal cancer, this study provides further evidence for the role of the IGF system in its progression.